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                                                          Abstract 
The paper proposes a method of calculating preference based spatial price indices that 
measure price variation between regions. It shows how the traditional concept of the ‘true 
cost of living index’, used in temporal price comparisons, can also be used in spatial price 
comparisons. The usefulness of the proposed procedures is illustrated by applying them to 
Australian household expenditure data. The results show that during the past two decades 
spatial price variation has increased steadily, with the most recent period (2005-9) witnessing 
a large increase. The results also show that the ranking of the states, on both cost of living 
and inequality, has altered significantly over the past two decades.  
 
JEL Classification: C13, D12, D63, E31. 
Keywords: Spatial Price Indices, True Cost of Living Index, EASI Demand Model, 
Heterogeneous Country, and Expenditure Inequality.  
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Spatial Variation in Prices and Expenditure Inequalities in Australia  
 
I. Introduction 
 
The literature on inflation that is based on the ‘true cost of living index’3 is mostly concerned 
with measuring temporal price movements in a country treating it as a single entity. There is 
much less attention paid to spatial differences in prices between the various geographic 
regions within the country. Still less attention is paid to how the spatial differences in prices 
have changed over time. Nowhere is this as true as in the case of Australia. The principal 
motivation of this study is to provide such evidence.  Examples of recent studies on price 
changes in Australia include Nicholas, Ray & Valenzuela (2010) and Barrett & Brzozowski 
(2010). Barrett, Crossley & Worswick (2000) and Blacklow & Ray (2000) present inequality 
estimates for Australia rather than for its constituent states. The present study marks a 
departure by presenting preference based ‘true’ cost of living indices by states and, also, State 
wise estimates of nominal and real expenditure inequalities. While there is now a small 
literature on spatial differences in cost of living in large heterogeneous countries [for example, 
Aten, & Menezes (2002) on Brazil, Coondoo, Majumder & Ray (2004), Coondoo, Majumder 
& Chattopadhyay (2011), Majumder, Ray & Sinha (2012, 2013) on India, and McKelvey 
(2011) on Indonesia], such evidence is largely restricted to developing countries. Otto (2007) 
presents evidence of spatial differences in house prices between the Australian capital cities, 
but no evidence exists on how they translate into corresponding differences in the overall cost 
of living.   
                                                          
3
 See Muellbauer (1974) for the definition of the ‘true cost of living index’. 
4 
 
 The sharp differences in recent years between the economic performances of the resource 
rich states, namely, Western Australia and Queensland, and that of the others, that led to 
Australia being referred to as a “two speed economy”, may have rendered incorrect the 
traditional view of Australia as a single entity. Even earlier, the sharp differences in house 
prices during the decade of the 1980s and 1990s between, for example, New South Wales and 
Tasmania will have led to large spatial variations in the cost of living index. While it is now 
well recognised that the Asian financial crisis of the 1990s and the more recent global 
financial crisis have affected different countries differently, with some countries escaping the 
worst effects of one or both of these crises, what is not so well recognised is the fact that 
different regions in a country have also been affected in varying degrees by these crises. 
Nowhere is this more true than in the case of Australia following the recent global financial 
crisis with the traditional engines of economic growth in Australia, namely, Victoria and New 
South Wales lacking the protection that is enjoyed by the resource rich states of Western 
Australia and Queensland during a period of rising commodity prices.  
The link between the cost of living index and consumer preferences is largely driven by the 
combination of the factors of changing economic affluence that is referred to as the “income 
effect” interacting with changing tastes induced by changing population composition, leading 
to “substitution effect” that manifests itself in the form of changes in relative prices. Both 
these components of price effects result in price inflation having expenditure distributional 
implications as the literature pioneered by Muellbauer (1974) makes clear- see, also, Ray 
(1985), Pendakur (2002), Mishra & Ray (2011), and Nicholas, Ray & Valenzuela (2010) for 
evidence on the distributional effects of inflation in the UK, Canada, India and Australia, 
respectively. While expenditure inequality is homogeneous of degree zero in the prices of 
individual items, a change in the structure of relative prices will lead to a divergence between 
expenditure inequality in nominal and real terms. Consequently, even if one starts from 
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identical nominal expenditure inequalities in all the regions, spatial variation in relative prices 
at a point in time will lead to spatial variation in real expenditure inequalities. Moreover, 
differences in the temporal variation in the true cost of living index between regions will lead 
to regional differences in the temporal changes in real expenditure inequality.  
Yet another reason for investigating spatial differences in price movements in Australia is 
contained in the results of Gibson, Stillman & Le (2008) for Russia and Barrett & 
Brzozowski (2010) for Australia. Using the Engel curve based methodology, proposed by 
Hamilton (2001) and Costa (2001), these studies showed that the conventional CPI measure 
will provide biased estimates of price movements. As Gibson, Stillman & Le (2008) also 
showed, this led to significant understatement of the changes in living standards during the 
transition phase in the Russian economy. The results of Barrett & Brozozowski (2010) 
showed that the CPI bias was particularly evident in case of single adult and lone mother 
families. If, as seems likely, the mining boom followed by the global financial crisis, coming 
on top of the selected destinations of the recent wave of Asian migrants, has led to large 
differences in the age and gender composition of the population in the different states in 
Australia, the results of Barrett & Brozozowski (2010) suggest that the nature and magnitude 
of the CPI bias is also likely to vary between the various states and territories in Australia. 
Almas (2012) shows the importance of correcting for spatial price differences within 
countries in making cross country inequality comparisons. The results of her study also have 
implications for intra country welfare comparisons in heterogeneous country contexts. The 
evidence on the nature and magnitude of the spatial differences in prices, inequality and 
inequality movements in Australia that this study provides is, therefore, of much policy 
interest.   
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The present study is also motivated by an attempt to provide a methodology for calculating 
spatial price indices that is based on consumer preferences
4
. In doing so, the paper uses a 
recently proposed demand system, namely, the ‘Exact Affine Stone Index’ (EASI) demand 
system due to Lewbel & Pendakur (2009) that is more general than the QAIDS due to Banks, 
Blundell & Lewbel (1997) which in turn generalises the ‘Almost Ideal Demand System’ due 
to Deaton & Muellbauer (1980). Since the specification of consumer preferences that allows 
proper income and substitution effects of price changes is essential for accurate 
representation of the true cost of living index, the greater flexibility that is allowed by the 
EASI preference specification is an advantage in arriving at cost of living indices that are 
likely to be more accurate than those based on restrictive demand systems. This paper 
provides Australian evidence that rejects both the linear and quadratic demand specifications 
in favour of those with higher order terms in total expenditure. While the Australian evidence 
is consistent with the Canadian evidence of Lewbel & Pendakur (2009), this paper also 
reports results that formally reject the assumption of identical preferences between the 
different states and territories of Australia. Note, incidentally, that we extend the Lewbel & 
Pendakur (2009) framework to introduce spatial heterogeneity in the estimated EASI demand 
system for Australia. 
The methodology for calculating spatial variations in prices was introduced by Cox & 
Wohlgenant (1986) and extended by Deaton (1988). The approach in both these papers rested 
on the use of household specific unit values of the various items that are generally available 
in the household expenditure surveys of developing countries. Unfortunately, such 
information is not available in the Household Expenditure Surveys (HES) of Australia. The 
present study had to rely on the price indices of the item groups by regions to estimate the 
spatial differences in preferences and cost of living. While this set a constraint on our ability 
                                                          
4
 See Chakravarty, Majumder & Ray (2012) for a similar attempt on Indian data. 
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to estimate the demand system separately for each state as is ideally required for calculating 
the spatial price indices, the results show that with a sufficiently long time series of the HES, 
one can meaningfully estimate the spatial differences in prices and evaluate their effect on 
inequalities. In the absence of information on unit values and on prices in the regions away 
from the capital cities, the evidence on spatial variation in prices in Australia that is presented 
later is likely to be an understatement of the true extent of heterogeneity in a country that has 
been considered homogeneous for all practical purposes in welfare comparisons and policy 
formulations.  The fact that, notwithstanding these data limitations, this study still provides 
evidence of spatial heterogeneity in the price movements in Australia is a result of 
considerable policy significance.     
The rest of the paper is organised as follows. Section 2 describes the EASI demand system, 
extended to allow for intra country spatial differences, and presents the methodology for 
calculating the “exact” spatial and temporal price indices based on the EASI preferences. 
Section 3 describes the data and presents some summary information that provides prima 
facie evidence on spatial differences between the states. Section 4 reports the EASI demand 
estimates that confirm preference heterogeneity between the states. Section 5 presents the 
estimated spatial and temporal price indices using the expressions for the “exact” price 
indices corresponding to the EASI demand system. Section 6 presents the nominal and real 
expenditure inequalities by state and for the whole of Australia. Section 7 concludes the 
paper. 
 
II. The EASI Demand System, the Exact Price Indices and The Distributive Impact    
of Inflation 
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The ‘Exact Affine Stone Index’ (EASI) Demand System, proposed by Lewbel and Pendakur 
(2009), is derived from the following expenditure function in logarithmic form
5
:  
 
ln C (p, u, z, ε ) = u + ∑       (u,z) ln  
  + 
 
 
∑ ∑        
 
   (z) ln  
  ln    + ∑        ln  
                                                                                                                                                                                    
(1) 
 
p denotes the vector of prices, z ={z1,...., zT} denotes the vector of demographic 
characteristics of the household, u is the utility level, ε = {   , ...,    } is a vector of 
unobserved preference heterogeneity parameters for the consumer, and we assume that E{ε} 
= 0J . The generality of the EASI demand system stems from the higher order polynomial in 
the utility variable, u, given by  (u, z). Following Lewbel & Pendakur (2009), we consider 
a 5
th 
order polynomial in u, which is given in observable form, y, in terms of the observable 
variables, by  
 
y=u= ln x - ∑        ln  
  + 
 
 
∑ ∑        
 
    (z) ln 
  ln   .                               (2)  
 
The budget shares,    =   (   )are observable in the data, x is per equivalent household 
expenditure, with the OECD equivalence scale, defined as the square root of household size, 
used as the expenditure deflator. Hence, x=  ̃ /e(z), where  ̃  is the observed nominal 
expenditure of the household, and e(z) is the assumed base-period equivalence scale of that 
household. 
In budget share form, the EASI demand system is as follows: 
 
                                                          
5
 This exposition follows, quite literally, that in Pendakur (2009) which was a companion piece to Lewbel & 
Pendakur (2009). 
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   =   (y, z) + ∑        (z) ln  
  +   ,                                               (3) 
where    (z) =    (z) for all j,k .  
  (y, z) is assumed to be additively separable in y, z; linear in z and polynomial in y and is 
given by  
   (y, z) = ∑   
  
    
  + ∑   
  
                                                            (4) 
 
As suggested in Lewbel & Pendakur (2009), Pendakur (2009), a polynomial in y of order 5, 
ie. R=5, is considered in the present exercise. The household is the unit of behaviour. The 
vector of demographic variables, z, consisted of three elements, namely, the number of adults 
(z1) and the number of children (z2) in the household, and time variables. 
In order to allow preference heterogeneity between the constituent states of Australia, and to 
allow time effects, (4) was extended to allow state dummies,    and time dummies, HESt ,  as 
follows. 
 
  (       )    ∑   
 
 
   
    ∑   
 
 
   
   ∑   
 
 
   
   ∑     
 
   
   
 ∑∑ 
  
 
 
   
 
   
(    )                      (  ) 
 
 
The state dummy,  , takes the value 1 for state d and 0, otherwise.  Since capturing the 
spatial differences is one of the central features of this study, we have extended EASI to 
allow the state dummy (Sd) to enter the demand specification not only on its own 
(∑     
 
      )  , but also via its interaction with the household compositional variables 
(    )   The time dummy    takes the value 1 for all observations in Household Expenditure 
Survey in period i, and 0, otherwise. As we mention in the data section below, we take NSW 
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as the numeraire state, and the 1988/89 HES as the numeraire time period. Estimation of (3) 
followed the IV procedure explained in Lewbel & Pendakur (2009). The endogenous 
regressors are the R powers of yn, and yn is a function of exogenous ln x, zt and lnp
j
 (as well 
as endogenous w
j
). Pendakur (2009) has provided the computer algorithm for the estimation 
of the EASI demand system. 
 
The “True Cost of Living Index” (TCLI), or the “exact price index”, is the ratio of the 
expenditures for attaining the same utility level, u
*
, in two price situations, p1 and p0. 
Denoting the former as the price vector in situation “1”, and the latter as the base price vector 
(situation “0”), the TCLI is, in logarithmic form, as follows: 
 
ln P (p1, p0, u*, z, T, S) = ∑   
 
    (u*, z, T, S) ( ln   
 
 - ln   
 
 ) + 
 
 
∑ ∑        
 
    (z) ln   
 
 ln 
  
 -  
 
 
∑ ∑        
 
    (z) ln   
 
 ln   
  + ∑        ( ln   
 
 - ln   
 
 ).                    (5)  
 
 
We can obtain an observable expression for the TCLI by substituting the unobservable, u*, 
by the expression of the right hand side of equation (3).The resulting expression is as follows: 
ln P(p1, p0, u*, z, T, S) = ∑   
  
   (     ) ( ln   
 
 - ln   
 
 ) + 
 
 
∑ ∑        
 
    ( ln   
 
 - ln   
 
 ) 
( ln   
  - ln   
  ),   (6) 
 
u*, the reference utility level, corresponds to that in the base year with price vector, p0, and 
   is the vector of budget shares (  
  )                   Note that eq. (6) provides in one 
expression the formulae for the spatial and temporal true cost of living indices. If we hold T 
(the survey year) constant, and vary S, we get the spatial true cost of living indices for that 
11 
 
year, T. If we hold S and vary T, we get the temporal cost of living indices for that state, S. In 
case of the spatial cost of living indices, we have normalised the index at unity for all 
Australia, so that states with spatial cost of living index less than one have “below average” 
cost of living, and the reverse for states with spatial cost of living index greater than one.  
The budget shares that we used were the estimated w’s, not the observed ones. Note that we 
use eq. (3) to run EASI regression and get parameter estimates. These parameter estimates 
were used to calculate budget share of reference household (couples only). Eq. (6) represents 
the change in cost of living for the reference household when the price vector changes from 
   to     . 
 
The expression on the right hand side of equation (6) allows the calculation of both spatial 
and temporal prices. In case of the former, we use the median household
6
 in the distribution 
of households over the whole of Australia in a particular survey as the reference household, 
and calculate the state wise price indices with respect to that of the whole country normalised 
at one. In case of the temporal TCLI, we use the median household in the base year as the 
reference household. Even in the temporal case, we keep the spatial element in mind in 
calculating the temporal TCLI, state by state, besides for the whole of Australia. Even in the 
temporal case, we keep the spatial element in mind in calculating the temporal TCLI, state by 
state, besides for the whole of Australia. In the temporal case, we also calculate the TCLI s in 
each time-period by quintiles, by taking the median household in the five quintiles in the base 
year as the reference household. This allows us to examine the inflation over the period, 
1988/1989 – 2009/2010, by quintiles. In using the quintile specific TCLI as the price deflator 
to convert a household’s expenditure from nominal to real expenditures, we open up a 
                                                          
6
 The ‘median household’ is defined only over households with 2 adults and no children (i.e. ‘couples only’), 
and refers to that household with the median per equivalent expenditure in the distribution of equivalent 
expenditures of ‘couples only’ households. The median equivalent expenditure will vary for Australia with each 
survey for SCLI s, and with each state in the base year for TCLI s. 
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divergence between nominal and real expenditure inequalities. The sign of the difference 
between nominal and real expenditure inequalities tells us the distributive impact of the 
inflation over the period considered, with a positive sign indicating that the nature of price 
increase has been progressive, and regressive, otherwise. Given the spatial dimension of this 
study, we can follow the procedure outlined above and use the state varying EASI 
preferences, via (4a), to evaluate the inequality movements and the distributive impact of 
inflation for each state over the period of this study. The present study therefore is an 
extension of Nicholas, Ray & Valenzuela (2010) not only in using a more general preference 
specification and covering a longer time period but, more significantly, in comparing the 
distributive effects of inflation between the constituent states.  
 
III. Data sets and Summary Statistics 
 
The estimation and analysis are based on a pooled cross-section of the unit record files 
from the Household Expenditure Survey (HES) conducted by the Australian Bureau of 
Statistics (ABS) for the years 1988 ⁄ 1989, 1993 ⁄ 1994, 1998 ⁄ 1999 , 2003 ⁄ 2004 and 
2009/2010. The observations were weighted using the sampling weights provided in the HES 
data sets. This period covered several significant events such as the Hawke- Keating 
economic reforms of the 1980s, the oil price induced recession of the early 1990s, the Asian 
financial crisis in 1997, the resource boom induced gains in Australia’s terms of trade and the 
appreciation of the Australian Dollar in the mid 2000 s, and the more recent global financial 
crisis in 2008. The household is chosen as the unit of analysis. The EASI demand system 
estimation was carried out on the full sample of 38,525 observations pooled over the five 
HES datasets (7,225 households in 1988, 7,952 in1993, 6,617 in 1998, 6,957   in 2003 and   
9,774 in 2009) including the state level dummies for six provinces namely Northern Territory, 
13 
 
Victoria, Queensland, South Australia, Western Australia and Tasmania with New South 
Wales
7
 being the control state. 
 The following nine-item breakdown of household expenditure was used: housing (sum of 
current and other capital housing cost), food and non-alcoholic beverages, alcohol and 
tobacco, clothing and footwear, transport, recreation, electricity and household fuel and 
education. Negative expenditures were replaced by zero. The state level price series are used 
and collected from ABS (6401.0 Consumer Price Index, Australia, Table 5 and Table 11). 
However, it is worth noting that ABS does not collect state level price data but only the data 
for eight capital cities. Therefore, the CPI series for a particular capital city is assumed to be 
the CPI series for that state, for example CPI series for Sydney is assumed to be the CPI of 
New South Wales.   Further, average of the four quarters of CPI series (September, December, 
March and June) is taken to be the CPI for the each of the HES rounds for respective 
commodity groups. For example, in order to calculate the prices for 1988-89, the quarterly 
((September-88, December-88, March-89 and June-89) CPI series for each commodity group 
were averaged. For commodity group health and personal care and electricity and household 
fuels, the combined CPI series were not available. Therefore separate CPI series for health 
and personal care and for electricity and household fuels were combined using mean budget 
shares to obtain the price indices for the respective categories.  The vector of demographic 
variables,                     number of children (defined as any one aged 15 and under) and 
number of adults (defined as one aged over 15 years).  
  
Table 1 contains comparable information on some key economic and demographic indicators 
by states and territories that we obtained from the ABS website, www.abs.gov.au. These 
                                                          
7
 The ACT was merged with Northern Territory since the ABS merged the two into one in the first HES 
(1988/89) that we considered in this study. Though ACT appears separately in the subsequent HES data sets, we 
continued to merge the two territories’ data sets to maintain consistency. Moreover, the ACT has too few 
observations to allow it to be treated separately. 
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tables show moderate to large regional variations in case of some indicators that suggest 
considerable heterogeneity in Australia today. Much of this will have been due to a 
combination of the mining boom, the global financial crisis and the nature of immigration 
that favoured some regions over others. Table 1 (economic indicators) reports large variation 
in unemployment and participation rates and in the average taxable income between the states 
and territories. The prosperity enjoyed by Western Australia due to the mining boom is 
evident in the higher income and lower unemployment rate recorded by that state in relation 
to the rest of Australia, leaving out the ACT. The differences between the statistics recorded 
at the two extremes, namely, Western Australia and Tasmania, highlight the regional 
heterogeneity of Australia today. Table 1 also records instances of sharp demographic 
variation between regions. For example, the percentage of population that is overseas born in 
Tasmania is nearly half the average of the whole of Australia. Queensland records much 
larger internal migration than the southern states of New South Wales and Victoria. These 
regional variations translate into spatial differences in preferences which in turn lead to 
spatial differences in prices and inequality, thus, motivating the present study. Table 2 further 
underlines the spatial dimension in Australia by reporting the mean budget shares by states in 
the HES, 2009-10. There is significant spread in the budget shares of the various items across 
the various states, more for some items (e.g. Housing), less for others (e.g. Clothing and 
Footwear). 
 
------------------------------------------------ 
Insert Table 1 and Table 2 here 
------------------------------------------------ 
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IV. EASI Demand Estimates for Australia 
 
The EASI parameter estimates have been reported in the Appendix (Table A1). The regional 
effects are captured by the state dummies with NSW used as the omitted region. The 
following features are worth noting. 
(a) In case of most items, the higher order terms in log per capita household expenditure, 
beyond the quadratic, are highly significant. In other words, the data supports the 
extension of EASI over the QAIDS demand model pointing to greater non linearity in 
the expenditure effects on budget share than has been allowed in previous studies on 
Australian expenditure data- for example, Rimmer & Powell (1992), Nicholas, Ray & 
Valenzuela (2010), Blacklow, Nicholas & Ray (2010), and Barrett & Brzozowski 
(2010). This is formally established by noting that the joint hypothesis of the 
coefficients of higher order terms on log expenditure, beyond the quadratic, are all 
zero is easily rejected on a likelihood ratio test. Note, however, that Clothing and 
Footwear stands out as an item where all the real expenditure (y) coefficients are 
statistically insignificant. 
(b) There are strong price and household composition effects on the budget shares of 
nearly all the items. This result is particularly significant in the present context since 
these effects drive the differences between the real and nominal expenditure 
inequalities with distributional consequences of the movements in relative prices. 
(c) There are strong regional effects as evident in the statistical significances of several of 
the estimated coefficients of the state dummies- more for some items, less for others. 
The presence of spatial differences in expenditure patterns is established formally by 
noting that on a likelihood ratio test the hypothesis of homogeneous preferences, 
namely that the state dummy coefficients are all zero, is easily rejected. The 
16 
 
likelihood ratio test statistics at the end of Table A1 show that the both the 
components of the spatial differences, namely, the estimated coefficients of the state 
dummies and their interaction with the household compositional variables are jointly, 
highly significant. 
(d) There is also evidence of significant shifts in preferences in Australia over time. This 
is seen from the statistically significant coefficient estimates of the HES dummies in 
case of several items, though not for all items. Housing is an item where the shift in 
preferences over time has been positive and particularly strong. In contrast, there has 
been a shift away from Alcohol & Tobacco and Clothing & Footwear over time.  
 
V. The Regionally Differentiated Temporal True Cost of Living Indices and Spatial 
Price Indices in Australia 
 
Following the procedure outlined in Section 2, the temporal true cost of living indices (TCLI) 
for each state/territory was calculated using equation (6) and the EASI parameter estimates 
reported above. The temporal cost of living indices have been presented in Table 3. Several 
features are worth noting: 
(a) There are noticeable regional variations in the TCLIs over this period, Queensland 
and Tasmania stand out at the two extremes, with Queensland recording the largest 
price increase over these two decades, Tasmania the smallest. 
(b) The inflation over the sub periods varies between the states. For example, in the 
earlier period, ie. the early to late 1990s, Western Australia experienced cost of living 
increases that were generally lower than in the other states. During each of the two 
sub periods, 1988/89- 1993/94, and 1993/94- 1998/99, Western Australia recorded 
price inflation that was lower than that of Australia as a whole. However, in the new 
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millennium, as the state experienced a mining boom and sharply increased affluence, 
price inflation in Western Australia outstripped that in the rest of Australia, so that 
over the last sub period, 2003/4 – 2009/10, that state recorded an increase in TCLI 
that was more twice that for all Australia. The reverse happened in the industrial 
heartland of Australia, namely, New South Wales and Victoria.  The price increase in 
New South Wales, that outstripped the rest of Australia during the first sub period, 
1988/89 – 1993/94, started to decelerate and by the end of the period fell below the 
average for the whole of Australia.  Queensland is an interesting example of a state 
that always recorded higher inflation than the rest of Australia, while the reverse is the 
case for Tasmania. 
 
 
 
---------------------------------------------------------------------------------- 
Insert Table 3 here 
------------------------------------------------------------------------------------- 
The spatial cost of living indices for each year, with Australia as base, have been presented in 
Table 4. The figures reported in Table 4 were based on the median household in each state vis 
a vis the median household in the all Australia sample. Let us recall that a state with a spatial 
price index greater than one is more expensive than the rest of Australia, and the reverse is 
true for a state with a spatial price index less than one. Table 4 shows that there is 
considerable spatial variation in prices as suggested by the temporal cost of living indices 
reported earlier. Victoria and South Australia record lower cost of living than the all Australia 
average in all the years. Tasmania and the Northern Territory/ACT are also the less expensive 
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regions to live in. Queensland and New South Wales are the more expensive states. The high 
value of 1.479 for NSW in 2003/4 reflects the surge in Sydney house prices during the late 
1990s/ early 2000 s that outstripped that in the other regions. Consistent with the temporal 
inflation figures, Western Australia recorded the highest cost of living increase during the 
mining boom, and went from being a state with below average cost of living in the 1990s to 
be the most expensive state in Australia at the end of our sample period (2009/10). Table 4 
also reports statistical tests of the significance of the difference of the spatial price estimate 
for a state from unity (which denotes homogeneity). While in the initial year (1988-89), only 
South Australia and Western Australia recorded evidence of spatial price heterogeneity, the 
evidence became much more widespread in the later years. Note, also, that Victoria stands 
out as the only state that always records price homogeneity vis a vis the all Australia average. 
Table 4 also reports estimates of coefficient of variation (CV) in the spatial price indices, 
which show the variation in the spatial prices between states in a given year, and over the 
chosen period for each state. The CV estimates, by states, confirm that Western Australia 
recorded the largest variation in its spatial price index over this period, in contrast to Victoria 
which recorded price stability over this period. The CV estimates, reported by years, show 
that the spatial price variation in Australia has increased continuously over this period, with 
some of the largest increase taking place in the latter half of our sample period, i.e. during the 
first decade of the new millennium. It is worth noting that while Queensland was responsible 
for the large increase in spatial variation during the late 80s/early 90s, with the CV increasing 
from .037 in 1988/89 to .206 in 1993/94, a six-fold increase, the spike in price variability in 
the later years was due to sharply rising house prices in NSW in the late 90s, and sharply 
rising house prices in WA during the first decade of the 21st century caused largely by the 
mining boom. 
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 The overall message from Table 4 is a very simple one. While Australia displayed 
reasonable spatial price homogeneity in the 1980s, the picture changed substantially in the 
next two decades. No one state nor a single event explains this move from homogeneity to 
heterogeneity, with Queensland, initially, and, then, NSW providing the initial push to 
heterogeneity during the 90 s and the early part of the following decade and, then, Western 
Australia taking over during the later period (2003/4- 2009/10) which included the mining 
boom and the global financial crisis. In contrast, Victoria stands out as a state that 
consistently followed the all Australia price index quite closely.      
------------------------------------------------ 
Insert Table 4 here 
------------------------------------------------ 
VI. Expenditure Inequalities             
 
Tables 5 and 6 present respectively the Gini nominal and real expenditure inequality 
estimates (along with their standard errors) in per capita household expenditure, using the 
OECD household size deflator, by states and for Australia as a whole. The reader will recall 
that the two sets of estimates will coincide in the base year, 1988/89, but will then diverge 
depending on the magnitude and nature of the relative price movements.  
In order to calculate, ‘real inequality’ in Table 6 the ‘monthly per equivalent expenditure’ is 
deflated by temporal TCLIs (reported in table 3 for full sample, but computed quintile wise 
for  deflating expenditure). These TCLIs are constructed using EASI parameter estimates 
(refer to equation 6). The EASI estimation used household level ‘weights’ provided in CURF. 
These weights indicate how many population units are represented by the sample unit. 
Weights for the each member of the household are the same as the weight for the household 
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itself. Information for sampled households can be multiplied by these weights to produce 
estimates for whole population. It is necessary to take into account these household level 
weights while deriving the inferences for the population because disregard of these weights 
would imply that no account is taken of the household’s chance of selection or of different 
response rates across population groups. 
The following features of the tables are worth noting in particular. 
(a) During the first sub period, 1988/89 – 1993/94, expenditure inequality in NSW and 
Queensland declined in both nominal and real terms. This contrasts with an increase 
in inequality elsewhere. Since then, expenditure inequality has been increasing in both 
nominal and real terms in all the regions of Australia. However, the pace of increase 
has accelerated only in the past decade, after recording static figures or only small 
increases during the early to mid-90s. It is significant that there has been a large 
increase in inequality during the period, 1998/99- 2009/10, of which the bulk of the 
increase has been during the second half of this sub period. These results suggest that 
the increase in expenditure inequality recorded by Barrett, Crossley & Worswick 
(2000) and Blacklow & Ray (2000), during the 1970 s and the 1980s has continued to 
the present day. However, what neither of these aggregative studies on inequality 
showed was the spatially heterogeneous movement in inequality between NSW, 
Queensland on one hand and the rest of the country on the other during the late 1980s 
and the early 1990s. Both these studies also showed that the income inequality 
estimates exceeded the expenditure inequality estimates throughout the 70s. This 
suggests that the expenditure inequality figures reported in these tables may be 
understating income inequality and that the inequality increase during the most recent 
period may have been still larger. Barrett, Crossley & Worswick (2000) argue that 
income inequality includes transitory components and that the excess of income 
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inequality over consumption inequality reflects transitory fluctuations that households 
can respond to by consumption smoothing. Though this requires further research, this 
argument suggests that during the most recent period of the mining boom followed by 
the global financial crisis the transitory fluctuations should have increased and the gap 
between the two measures of inequality will have widened further.      
(b) The ranking of states by inequality has remained largely unchanged with South 
Australia and the Northern Territory/ACT recording lower inequality than the rest of 
Australia throughout this period. Note, however, that Western Australia and the 
Northern Territory/ACT recorded some of the largest increases in inequality among 
all the constituent regions of Australia. Western Australia stands out in recording a 
massive increase in inequality during the period of mining boom.  
(c)  Consistent with the results of Nicholas, Ray & Valenzuela (2010), that is based on 
the QAIDS of Banks, Blundell & Lewbel (1997), the real expenditure inequalities 
exceed the corresponding nominal expenditure inequalities. This suggests that the 
nature of inflation has been regressive throughout these two decades. Note, also, that 
the divergence has increased in recent years, thus suggesting that not only has 
inflation increased, as has inequality, the regressive nature of the inflation in Australia 
has also accelerated during the most recent period. Tables 5 and 6 also show that the 
regressive nature of inflation is true in all the states and territories in Australia.  
(d) Further evidence on the regressive nature of the price changes is presented in Figure 1 
which plots the nominal and real expenditure inequalities for all of Australia against 
time. The real expenditure inequality exceeds the nominal expenditure inequality in 
every period beyond the base year (1988/89). The gap between the two curves has 
widened in recent years thus suggesting that the regressive nature of the relative price 
changes has become more prominent over time.    
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------------------------------------------------ 
Insert Table 5 and Table 6, Figure 1 here 
 
VII.   Conclusion 
 
The present study is part of a recent literature that investigates price differentials within a 
country. This is a departure from the traditional emphasis on price differences between 
countries that led to large scale projects such as the ICP which estimates PPP s between the 
various countries’ currencies. The recent, but still nascent, literature on intra country spatial 
price differences has been restricted to large heterogeneous countries such as Brazil, India 
and Indonesia where differences in preferences driven by large ethnic and cultural differences 
between regions have resulted in spatial price differences within the country that are often 
ignored in projects such as the ICP that treats all countries, large and small, as single entities.  
 
Australia has not figured so far in this recent literature since, notwithstanding its large land 
mass, the country is considered reasonably homogeneous in prices and preferences to warrant 
such interest. This picture of spatial homogeneity in Australia has, however, changed over the 
period of the past two decades due to a variety of unrelated factors such as the changing 
character of international migration to Australia in the late 1980 s and 1990 s, and the two 
speed economy due to the mining boom in the latter half of the first decade of the new 
millennium. The recent global financial crisis further widened the regional divide within 
Australia with the industrial states of NSW and Victoria experiencing the worst effects of the 
GFC, much more than the resource rich states of WA and Queensland. While it is widely 
recognised that both the recent GFC and the earlier Asian financial crisis affected some 
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countries badly and left many others relatively unscathed, what is not so widely appreciated 
is that such crises also had uneven effects between regions inside a country. This is 
particularly true in the case of Australia. Thus, a previously homogeneous setting has given 
way to heterogeneity in the Australian context. This period also witnessed large spatial 
variation in house price inflation. This raises the issue of spatial variation in the cost of living 
index and spatial differences in inequality in Australia on which not much evidence exists. 
The principal motivation of this study has been to provide such evidence 
 
The contribution of this study has been methodological as well. The study used a recent 
general demand system, the EASI demand model, to propose a methodology for calculating 
both spatial price indices at a given point in time and spatially differentiated temporal cost of 
living indices that measure inflation over time. Central to this methodology is the link 
between the specification of preferences and the ‘true cost of living’ indices that have been 
referred to as “exact” price indices in the literature. The more general the preference 
specification, as in this study, the more “exact” will be the measure of inflation. A significant 
finding of this study is the rejection of the quadratic demand specification that has been 
widely used recently in favour of higher order polynomials beyond the quadratic.  
 
In another methodological contribution, this paper uses the EASI demand framework to 
investigate the distributive effects of inflation in Australia during the past two decades. Such 
effects can occur for principally two reasons. In a period of sharply rising economic 
prosperity as occurred in Australia during the 1990 s and 2000s, the more affluent households 
will be directing their preferences towards luxury and semi-luxury items. If the prices of 
necessities increase much faster than those of such items, then the less affluent households 
will face higher inflation than the more affluent ones. The second reason stems from the 
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limited ability of the poorer households to substitute away from the more expensive items 
towards the cheaper items. These considerations will drive a wedge between expenditure 
inequality in real and nominal terms. If nominal inequality rises, and inflation has a non-
neutral, regressive effect on distribution, prices will accelerate the worsening of inequality as 
happened in Australia during this period. 
 
The overall empirical message of this study is that the spatial heterogeneity in prices and 
inequality in Australia has accelerated in recent years. Not only has the variation in the 
temporal cost of living between the states in Australia increased, so has the variability in 
spatial prices, with WA recording the largest increase in cost of living during the mining 
boom. During the past two decades, WA and Queensland altered their status from less 
expensive to more expensive states to live in vis a vis the rest of Australia.  The variation in 
inequality between the states increased as well with WA recording massive increase in 
inequality during the most recent period. The nature and magnitude of the spatial price 
heterogeneity has changed during the period of two decades considered in this study. The 
decade of the 1990s was reasonably stable, but the following decade witnessed significant 
changes. While Queensland in the early 1990s and NSW in the early 2000s drove the 
heterogeneity during the earlier period, WA took over as the prime cause during the period, 
2005-9. Against the evidence of significant heterogeneity in Australia that this study has 
provided, there are two empirical features that hold uniformly throughout the country. First, 
inequality has increased throughout this period, and the increase has accelerated sharply in 
recent years. Second, inflation has been non-neutral and regressive in all the states and 
territories.     
The empirical findings have considerable policy significance. At the core, is the fact that 
large increase in inequality coming on top of price inflation that hits the poor harder than the 
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rest can lead to alienation, foster crime and violence. It is therefore important to keep track 
not only of inequality movements but also where the larger inequality increases are taking 
place. The picture of spatial heterogeneity that comes out of this study suggests the need for 
targeting states and communities with higher inequality in devising redistributive policies that 
reduce inequality. Such policies also need to be informed about the distributional effects of 
inflation. The effect of inflation does not have to be regressive, as we found for India in 
Mishra and Ray (2011). It largely depends on the movement in relative prices and consumers’ 
ability to move away from items whose relative prices are increasing. The fact that this study 
documents the highly regressive nature of inflation in Australia in recent years underscores 
the necessity of not only keeping prices under control but of targeting specific items whose 
price increases have contributed to the worsening of real expenditure inequality.     
 
The study was handicapped by the lack of regional price information beyond the main cities 
in Australia. This gives us reasons to believe that the extent of spatial heterogeneity estimated 
in this study may be an understatement, and that Australia is a much more heterogeneous 
country than is widely assumed. A fuller assessment of this requires the ABS to collect more 
information on prices and peoples’ spending patterns away from the main cities, since much 
of the spatial variation in prices and inequality is likely to be between the remote areas and 
the metropolitan areas within a state rather than between states and territories. Drawing 
attention to the lack of regional price data in Australia has been another of the outcomes of 
this study. The present results provide a basis for further research using still more general 
demand systems, improved demographic specifications and richer data sets. 
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Tables 
Table1: Economic Indicators and Demographic Indicators for the States and All Australia 
 
 
Economic Indicators 
 New 
South 
Wales 
Victoria Queensl
and 
South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
Australian 
Capital 
Territory 
 
All 
Australia 
Unemployment Rate(in%, 2011) 
 
 
 
 
 
 
 
 
 
 
5.9 5.4 6.1 5.7 4.7 6.4 5.3 3.6 5.6 
Participation Rate (in%,2011) 
 
 
 
 
 
 
 
 
59.7 61.4 62.8 59.9 64.0 57.8 63.9 69.9 61.4 
Average Taxable Income (taxable and 
non-taxable individuals (in$),2010) 
 
 
 
 
 
 
 
 
 
 
 
48 139 45 658 44 112 42 644 52 054 40 262 49 589 56 075 46 646 
Wage and salary earners by age (in %, 
2010) 
         
Persons - 15 years to 24 years 
 
 
 
 
 
 
16.6 16.7 18.6 17.3 18.6 17.1 18.0 17.9 17.4 
Persons - 25 years to 34 years 
 
 
 
 
 
24.2 24.4 23.4 21.9 23.6 19.9 26.4 25.3 23.9 
Persons - 35 years to 44 years 
 
22.2 22.5 22.4 21.9 21.7 21.9 23.0 22.0 22.2 
Persons - 45 years to 54 years 
 
 
 
20.9 20.8 20.5 22.0 20.6 23.6 19.6 19.9 20.9 
Persons - 55 years to 64 years 
 
 
13.2 13.0 12.6 14.3 13.0 14.9 11.2 12.4 13.1 
  Persons - 65 years and over 2.9 2.6 2.4 2.5 2.6 2.6 1.9 2.5 2.6 
Demographic Indicators(Census-2011)  
(Census-2011)  Working Age Population (15-64 years, 
in %) 
66.7 67.8 67.2 66.4 68.7 65.3 71.8 71.4 67.3 
Overseas Born Population (% of total 
population) 
31.4 31.4 26.3 26.7 37.0 16.4 25.4 28.6 30.2 
Average Household Size (in numbers) 2.6 2.6 2.6 2.4 2.6 2.4 2.9 2.6 2.6 
Internal Migration (persons who lived 
at different address 5 years ago, in %) 
29.4 28.8 36.4 29.2 31.6 31.7 33.2 33.4 31.0 
Source: ABS website (ww.abs.gov.au) and Authors’ Calculations 
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Table 2: Mean Budget Shares for Household Expenditure Survey (HES) 
 
States 
Commodity Groups↓ 
New 
South 
Wales 
Victoria Queensland South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
All 
Australia 
HES: 2009-10         
  Housing 
 
0.286 0.255 0.299 0.268 0.281 0.250 0.296 0.277 
Food and non-alcoholic  
beverages 
 
 
 
0.229 0.232 0.216 0.230 0.230 0.224 0.199 0.225 
Alcohol and tobacco 
 
0.042 0.039 0.040 0.044 0.043 0.051 0.045 0.042 
Clothing and footwear 0.036 0.035 0.031 0.032 0.032 0.035 0.032 0.034 
Transport 0.140 0.144 0.140 0.135 0.128 0.138 0.144 0.139 
Recreation 0.124 0.132 0.133 0.128 0.140 0.145 0.151 0.133 
Health and personal care 0.087 0.090 0.092 0.096 0.091 0.088 0.074 0.089 
Electricity and household fuel 0.044 0.056 0.034 0.056 0.044 0.057 0.042 0.047 
Education 0.013 0.016 0.014 0.011 0.011 0.012 0.017 0.013 
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Table 3: Temporal Cost of Living Index by States and all Australia 
 
 New 
South 
Wales 
Victoria Queens 
-land 
South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
All 
Australia 
1988-89 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
 - - - - - - - - 
1993-94 1.722 1.581 1.943 1.610 1.585 1.512 1.702 1.644 
 (72.2%) (58.1%) (94.3%) (61.0%) (58.5%) (51.2%) (70.2%) (64.4%) 
1998-99 2.358 2.057 2.860 2.112 2.151 1.976 2.356 2.294 
 (36.9%) (30.1%) (47.2%) (31.2%) (35.7%) (30.7%) (38.4%) (39.5%) 
2003-04 2.994 2.400 3.545 2.481 2.665 2.317 2.667 2.743 
 (27.0%) (16.7%) (24.0%) (17.4%) (23.9%) (17.3%) (13.2%) (19.6%) 
2009-10 3.256 2.608 3.882 2.734 3.193 2.520 2.861 3.005 
 (8.7%) (8.7%) (9.5%) (10.2%) (19.8%) (8.8%) (7.3%) (9.5%) 
Notes:  
Figures in parenthesis indicate percentage rise in prices over previous time period. 
 
 
 
 
 
 
Table 4: Spatial Cost of Living Index (SCLI) in States with reference to All Australia  
  
New 
South 
Wales 
Victoria Queens South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
C.V All 
Australia 
-land 
1988-89 1.032 0.998 0.968 0.945* 0.940* 1.027 0.968 0.038 1.000 
 
(1.037) (-0.054) (-1.006) (1.707) (-1.860) (0.625) (-0.987)   
1993-94 1.158*** 0.994 1.42*** 0.890*** 0.85*** 0.813*** 1.065** 0.206 1.000 
 
(7.068) (-0.252) (12.953) (-3.177) (-4.582) (-4.138) (2.118)   
1998-99 1.010 0.996 1.37*** 0.727*** 0.821*** 0.733*** 0.993 0.236 1.000 
 
(0.125) (0.463) (10.776) (-7.920) (-5.475) (-6.750) (-0.927)   
2003-04 1.479*** 0.996 1.49*** 0.765*** 1.078* 0.774*** 0.678*** 0.323 1.000 
 
(10.704) (0.501) (13.558) (-6.476) (1.949) (-6.588) (-9.086)   
2009-10 1.029 0.990 1.25*** 0.92** 1.905*** 0.790*** 0.728*** 0.367 1.000 
 
(0.468) (0.500) (6.706) (2.137) (23.937) (-5.703) (-7.507)   
C.V. 0.173 0.004 0.157 0.114 0.402 0.139 0.194 - - 
Notes: 
 Figures in parenthesis are t statistics, calculated as 
      
              (    )
  
 *, **, *** denote SCLIs are statistically different from 1 at 1%, 5% and 10% level of significacnce. 
 CV is coefficient of variation. 
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                                   Table 5: Nominal Expenditure Inequality (Gini) 
 New 
South 
Wales 
Victoria Queens 
-land 
South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
All 
Australia 
1988-89 0.357*** 0.336*** 0.335*** 0.338*** 0.337*** 0.308*** 0.287*** 0.338*** 
 (0.009) (0.008) (0.010) (0.009) (0.013) (0.009) (0.008) (0.004) 
1993-94 0.344*** 0.356*** 0.326*** 0.342*** 0.356*** 0.328*** 0.313*** 0.343*** 
 (0.008) (0.012) (0.007) (0.011) (0.027) (0.012) (0.011) (0.005) 
1998-99 0.362*** 0.339*** 0.321*** 0.316*** 0.333*** 0.318*** 0.318*** 0.342*** 
 (0.008) (0.008) (0.007) (0.009) (0.012) (0.010) (0.016) (0.004) 
2003-04 0.378*** 0.366*** 0.356*** 0.342*** 0.354*** 0.352*** 0.335*** 0.363*** 
 (0.012) (0.014) (0.011) (0.009) (0.013) (0.011) (0.013) (0.005) 
2009-10 0.389*** 0.390*** 0.379*** 0.359*** 0.430*** 0.374*** 0.367*** 0.390*** 
 (0.007) (0.012) (0.009) (0.010) (0.020) (0.013) (0.013) (0.005) 
Notes:  
 Figures in parenthesis are standard errors.  
 *** denotes statistical significance at 1%; ** denotes statistical significance at 5%; * denotes statistical 
significance at 10%. 
 
 
                               Table 6: Real Expenditure Inequality (Gini) 
 New 
South 
Wales 
Victoria Queens 
-land 
South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
All 
Australia 
1988-89 0.357*** 0.336*** 0.335*** 0.338*** 0.337*** 0.308*** 0.287*** 0.338*** 
 (0.009) (0.008) (0.010) (0.009) (0.013) (0.009) (0.008) (0.004) 
1993-94 0.348*** 0.359*** 0.329*** 0.346*** 0.359*** 0.331*** 0.316*** 0.346*** 
 (0.008) (0.012) (0.007) (0.012) (0.027) (0.012) (0.012) (0.005) 
1998-99 0.366*** 0.344*** 0.326*** 0.322*** 0.337*** 0.323*** 0.322*** 0.347*** 
 (0.008) (0.008) (0.007) (0.009) (0.012) (0.010) (0.016) (0.004) 
2003-04 0.383*** 0.372*** 0.363*** 0.349*** 0.359*** 0.358*** 0.340*** 0.369*** 
 (0.012) (0.013) (0.012) (0.009) (0.013) (0.012) (0.013) (0.005) 
2009-10 0.395*** 0.397*** 0.386*** 0.367*** 0.436*** 0.381*** 0.373*** 0.397*** 
 (0.007) (0.012) (0.008) (0.010) (0.020) (0.013) (0.013) (0.004) 
Notes:  
 Figures in parenthesis are standard errors.  
 *** denotes statistical significance at 1%; ** denotes statistical significance at 5%; * denotes statistical 
significance at 10%. 
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Figures 
Figure 1: Trends in Nominal and Real Inequality from 1988-2009 for Australia  
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